Factors affecting the survival of mouse embryos cryopreserved by vitrification.
Preimplantation stage mouse embryos have been used to examine the response of a simple multicellular system to cryopreservation by the complete vitrification of the suspension. Successful vitrification requires the use of a solution of cryoprotectants that is sufficiently concentrated to supercool and solidify into a glass at practicable cooling rates. Factors that influence the survival of embryos include the concentration and composition of the vitrification solution, the procedure used to equilibrate embryos in this solution, the cooling and warming conditions, and the procedure used to dilute embryos from the vitrification solution. High rates of survival are obtained when embryos are dehydrated prior to vitrification in solutions composed of saline plus multimolar concentrations of either mixtures of permeating cryoprotectants (e.g. dimethyl sulphoxide-acetamide-propylene glycol) or single permeating cryoprotectants (propylene glycol or glycerol). Full permeation of cryoprotectants into the cells is not necessary and may lead to chemical toxicity and osmotic injury. Partial permeation and osmotic shrinkage concentrates the endogenous cytoplasmic macromolecules and greatly increases the likelihood of intracellular vitrification. Vitrification is a practical approach for embryo cryopreservation and offers new opportunities to examine fundamental aspects of cryoprotection and cryoinjury in the absence of freezing.